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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]a) A pyruvate kinase, b glycerol kinase, c glycerol triphosphoric acid oxidase, d) A 
constituent for sodium ion measurement containing peroxidase, e reduction type chromogen, f 
adenosine diphosphate or its salt and g phosphoenolpyruvic acid, or its salt 
[Claim 2]A constituent for sodium ion measurement which contains the following constituent A 
and the constituent B, and is characterized by things. 

Aa) A constituent containing a pyruvate kinase, b glycerol kinase, c glycerol triphosphoric acid 
oxidase, d peroxidase, e reduction type chromogen, f adenosine diphosphate or its salt and g 
phosphoenolpyruvic acid, or its salt. 

Ba) A constituent containing a glutamate dehydrogenase, b glucose dehydrogenase and c 
reduction type nicotine ADENINJI nucleoside (NADH), or reduction type nicotine adenine 
dinucleoside phosphate (NADPH). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the constituent for sodium ion measurement. In the case so 
that the sodium ion measurement in body fluid may cause malfunction of moisture and the electrolyte 
metabolism. That is, clinical meaning is deep as what gives the useful information on acidosis at the time of 
starvation, perspiration, heatstroke, diarrhea, a pituitary adrenal system functional disorder, cardiac 
insufficiency, renal failure, nephrotic syndrome, and steroid hormone administration. 
[0002] 

[Description of the Prior ArtQConventionally, as a measuring method of a metal ion, the flame photometer 
method, the chemical measurement method, and the ion selective electrode method have been used 
including sodium ion. However, a flame photometer method has complicated operation and there was a 
problem in the throughput of a sample. A chemical measurement method has the problem that a reagent is 
expensive, and is seldom actually used for the top where operation is complicated at the spot of the clinical 
laboratory test Although an ion selective electrode method is comparatively easy to operate, there is a 
problem of producing an error at the time of measurement for degradation of an electrode. 
[0003] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the constituent for 
enzymatic measurement of the sodium ion concentration excellent in operativity, fixed-quantity nature, and 
accuracy in view of the above-mentioned actual condition. 
[0004] 

[Means for Solving the Problem]A place where this invention persons examined wholeheartedly how to 
measure sodium ion concentration in a sample using an enzyme activated by sodium ion, It found out that it 
was possible to quantify adenosine triphosphate produced by the reaction using a pyruvate kinase using 
glycerol kinase, glycerol triphosphoric acid oxidase, and peroxidase. 

[0005]A gist of an invention of the 1 st of this invention Namely, a pyruvate kinase, b) Glycerol kinase, c 
glycerol triphosphoric acid oxidase, d) Consist in a constituent for sodium ion measurement containing 
peroxidase, e reduction type chromogen, f adenosine diphosphate or its salt and g phosphoenolpyruvic acid, 
or its salt 

[0006]Although it was usually satisfactory in any way, when a sample was measured using this system of 
measurement, and ammonium ion was added superfluously, it turned out that it has influence of positive. 
Then, when it worked on an influence evasion measure of ammonium ion, it found out that low- 
concentration ammonium ion was effectively eliminabie by using a glutamate dehydrogenase. However, 
when measuring a sample by which high-concentration ammonium ion was added, in order to eliminate 
ammonium ion thoroughly, it turned out that high-concentration NADH or NADPH needs to be added. Since 
NADH or NADPH has a reducing action, existence of high-concentration NADH or NADPH has influence of 
negative on a coloring reaction system which uses peroxidase, and sufficient sensitivity is no longer 
obtained. 

[0007]Then, as a result of inquiring further, it found out that it was possible to use for a reaction using 

glucose dehydrogenase NADH or NADPH which oxidizes by the reaction using a glutamate dehydrogenase. 

That is, it came to complete the system of reaction which eliminates high-concentration ammonium ion 

effectively using low-concentration NADH or NADPH by making NADH or NADPH recycle. 

[0008]It came to complete a sodium ion system of measurement with higher accuracy by including this 

ammonium ion elimination system of reaction in a system of measurement of the above-mentioned sodium 

ion. 

[0009]That is, a gist of an invention of the 2nd of this invention contains the following constituent A and 
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the constituent B, and it consists in a constituent for sodium ion measurement characterized by things. 
Aa) Constituent containing a pyruvate kinase, b glycerol kinase, c glycerol triphosphoric acid oxidase, d 
peroxidase, e reduction type chromogen, f adenosine diphosphate or its salt and g phosphoenolpyruvic acid, 
or its salt. 

Ba) Constituent containing a glutamate dehydrogenase, b glucose dehydrogenase and c reduction type 
nicotine ADENINJI nucleoside (NADH), or reduction type nicotine adenine dinucleoside phosphate 
(NADPH). 

The above-mentioned constituent B is a constituent for ammonium ion elimination, and can eliminate high- 
concentration ammonium ion effectively. 

[0010]As a method of measuring sodium ion using a pyruvate kinase, Although there is a method of using 
pyruvate oxidase for pyruvic acid produced by the reaction using a pyruvate kinase, making hydrogen 
peroxide generate, making generate a chromogen, and the bottom of peroxidase coexistence and quinoid 
coloring matter, and carrying out colorimetry, This method is difficult to be easy to be influenced by 
endogenous pyruvic acid, and to use commercially, since cost of pyruvate oxidase is high. 
[001 1]Although a method of eliminating ammonium ion combining a glutamate dehydrogenase and isocitrate 
dehydrogenase as a method of eliminating ammonium ion using constituents other than this invention is 
mentioned, Isocitric acid used as a substrate of isocitrate dehydrogenase of what can eliminate ammonium 
ion effectively in this method is more expensive than glucose, and in order to suspend a reaction of 
isocitrate dehydrogenase, addition of a metal chelator is required, but. Since addition of a metal chelator 
has influence of negative on measurement of sodium ion, it is necessary whether it does not stop at 
measurement of sodium ion, but can do in measurement of a metal ion, and to restrict addition. 
[0012]Therefore, in sodium ion measurement, use of these methods is commercially difficult, and a method 
of measuring sodium ion using a constituent of this invention is excellent in an accuracy, accuracy, simple 
nature, and cost target 

[001 3]A thing using the system of reaction illustrated below as a method of measuring sodium ion in a 
sample is mentioned using the above-mentioned constituent 
[0014] 
[Formula 1] 



CK 

Glycerol+ATP ► Glycerol-3-ph'osphate+ADP 



G3P0D 

Glycerol-3-phosphate+O* - DihydroxyacelcmephosphatefM* 



POD 

2H,0 ? H-AA+phenol ► Quinone dye 



[0015] 
[Formula 2] 
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PEP phosphoenolpyruvic acid GK. Glycerol-kinase ADP adenosine diphosphate G3POD glycerol 
triphosphoric acid oxidase ATP adenosine triphosphate POD peroxidase 4-AA 4-aminoantipyrine G1DH 
glutamate dehydrogenase alpha-KG . **-ketoglutaric acid GLDH Glucose-dehydrogenase PK pyruvate 
kinase [0016]The origin in particular of the pyruvate kinase used for this invention is not limited, and may 
use what is obtained, for example from rabbit muscles or the muscles of a cow. The thing of rabbit 
muscular origin is used suitably. It is not limited and especially the origin of the glycerol kinase used for this 
invention is Candida, for example. The thing and cellulomonas of the Miko Delmas (CandidaMycoderma) 
origin The thing of the Espy (Cellulomonas sp.) origin is used. Suitably, the thing of Cellulomonas sp. origin 
is used. Although the origin in particular of the glycerol triphosphoric acid oxidase used for this invention is 
not limited, a thing from microorganism is used suitably. Although the origin in particular of the peroxidase 
used for this invention is not limited, the thing of horseradish origin is used suitably. Although the origin in 
particular of the glutamate dehydrogenase used for this invention is not limited and the thing of the liver 
origin of bacteria, yeast and a cow is used, the thing of bacteria origin is used suitably. Although the origin 
in particular of the glucose dehydrogenase used for this invention is not limited, a thing from microorganism 
is used suitably. 

[001 7]It is not limited especially as a reduction type chromogen used for this invention. For example, a 
coupler and phenol, such as 4-aminoantipyrine and 3-methyl-2-benzothiazoline hydrazone, A phenol 
derivative or aniline, such as 2-chlorophenol, 4-ch!orophenol, and 2,4-dichlorophenol, A N,N~dimethyl- m- 
anisidine, N-ethyl-N-(3-methylphenyl)-N'-acetylethylenediamine, N-ethyi- N -(beta-hydroxyethyl)- M- 
toluidine, N-ethyl- N -(hydroxy-3-sulfopropyl)- M-toluidine, N-ethyl-N-sulfopropylm-toluidine, N-ethyl-N- 
sulfopropyl 3,5-dimethoxyaniline, N-ethyl-N-(2-hydroxy-3-sulfopropyl)-3,5-dimethoxyaniline, An N-ethyl~ 
N-sulfopropyl m-anisidine, N-ethyI-N-(3-methylphenyl)-N'-succinyl ethylenediamine, Combination [ of 
aniline derivatives such as an N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-anisidine, ], or 10-N- 
methylcarbamoyl 3,7-dimethylamino 1 0H-phenothiazin, a screw [3-bis(4-chlorophenyl)methyl-4-dimethyl- 
aminophenyl] Leuco coloring matter, such as amine and 4.4-bis(dimethylamino)diphenyK2,7-dihydroxy-1- 
naphthyl) methane, is mentioned. 

[001 8]An adenosine diphosphate salt and a phosphoenolpyruvic acid salt which are used for this invention 
are not limited especially if sodium ion is not included, but sodium salt, a trishydroxymethylaminomethane 
salt, a cyclohexylamine salt, etc. are mentioned. A reduction type nicotine ADENINJI nucleoside (NADH) 
and reduction type nicotine adenine dinucleoside phosphate (NADPH) in particular are not limited, and if 
they do not contain sodium ion, they can use anythings. 

[001 9]As for pH of a reagent of this invention, it may be preferred to be kept at pH 6-9 with buffer 
solution, and as long as buffer solution does not contain sodium ion, what kind of thing may be sufficient as 
it. For example, triethanolamine buffer solution, GOOD buffer solution, and tris buffers are mentioned. 
[0020]As occasion demands, a reagent of this invention may add a surface-active agent, an antiseptic, a 
stabilizing agent, an enzyme activator, etc. As a surface-active agent, NaN 3 and an antibiotic are suitably 
used as an antiseptic in which a nonionic surface active agent is used suitably. It will not be limited 
especially if effect is taken as a stabilizing agent and an enzyme activator. For example, albumin, FAD, 
magnesium ion, etc. are mentioned. It is more preferred to add chelating agents, such as crown ether and 
cryptand, and alkaline metal trapper and alkaline-earth-metals trapper in order to remove a metal ion which 
affects measurement. 

[0021 Especially if enzyme concentration of a pyruvate kinase used for this invention is concentration 
suitable for measurement, it is not restricted, but it is suitably used in 0.01 - 10u/ml. Pyruvate oxidase is 
suitably used in 1 - 30u/ml. Glycerol kinase is suitably used in 0.05 - 50u/ml. Glycerol triphosphoric acid 
oxidase is suitably used in 0.1 - 50u/mf. Peroxidase is suitably used in 1 - 100u/ml. FOSUFO enal pin 
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bottle acid or its salt, adenosine diphosphate or its salt, and a reduction type chromogen, Especially if it is 
concentration suitable for measurement, it will not be restricted, but phosphoenolpyruvic acid or its salt is 
suitably used in the range of 0.5 - 5mM, and adenosine diphosphate or its salt is suitably used in the range 
of 1 - 20mM. A reduction type chromogen is suitably used in the range of 0.01 - 10mM. If it is 
concentration suitable for measurement, restriction in particular will not be carried out, but a reduction 
type nicotine ADENINJI nucleoside (NADH) and reduction type nicotine adenine dinucleoside phosphate 
(NADPH) are suitably used in the range of 0.005 - 0.5mM. 

[0022]A method of measuring sodium ion using a constituent for sodium ion measurement of this invention, 
There is a method of making a chromogen, and the bottom of peroxidase coexistence and quinoid coloring 
matter generate, and carrying out the colorimetry of the H 2 0 2 which makes a sample react to a reagent 
containing a pyruvate kinase, glycerol kinase, and glycerol triphosphoric acid oxidase, and generates it like 
the above. It mixes from the beginning, and the constituent A and the constituent B of the 2nd invention 
may be used as a 1 liquid type reagent, or may be independently used as a 2 liquid type reagent. Although it 
does not regulate strictly in particular as conditions measured using a constituent of this invention, 
reaction temperature is preferred among 10-40 **, and 25 ** or 37 ** are used. Reaction time, for 0 to 10 
minutes is used suitably. It is desirable to be measured near lambdamax of coloring matter to which it 
colored as a measured wavelength. 
[0023] 
[Example] 

The sodium ion concentration in example 1 sample was measured with the following measuring methods. 
The same sample was measured with the electrode method as contrast. 

Reagent A0.1M Triethanolamine HCI buffer solution . pH 7.60.1% Triton X-1005mM. MgCI 2 0.2M Glycerin 
4mM. ADP0.7mM PEP tris salt 0.5mM 4-aminoantipyrine 2mM phenol 0.4u/ml pyruvate kinase 3.0u/ml 
Glycerol-kinase 10u/ml Glycerol triphosphoric acid oxidase 30u/ml Peroxidase [0024]Reagent B0.1M 
Triethanolamine HCI buffer solution . pH 7.60.1% Triton X-1005mM. MgCI 2 0.2M Glycerin 4mM. ADPOJmM 
PEP tris salt 0.5mM. 4-aminoantipyrine 2mM Phenol 0.4u/ml. Pyruvate kinase 3.0u/ml glycerol-kinase 
lOu/ml glycerol triphosphoric acid oxidase 30u/ml peroxidase 50mM Glucose 5mM **-ketoglutaric acid 
0.2mM NADPH50u/ml. Glutamate dehydrogenase 10u/ml Glucose dehydrogenase [0025]The ten-step 
diluent of measuring method sodium chloride aqueous solution 200mM and ten steps of blood serum diluent 
are made into a sample, respectively, Extracted 40microeach I, added 4 ml of the above-mentioned 
reagents to this, and it was made to react for 10 minutes at 37 **, and asked for the time course (action 
which the enzyme reaction is following in the measured wavelength) at 400 nm, and the absorbance 
variation for 1 minute. The blank used distilled water instead of sodium ion content sample liquid. The time 
course of a 200mM sodium chloride aqueous solution and a serum sample is shown in drawing 1 , and the 
dilution linearity of a 200mM sodium chloride aqueous solution and a serum sample is shown in drawing 2 
and drawing 3. Even if it uses a sodium chloride aqueous solution blood serum as a sample so that more 
clearly than a figure, in this invention, sodium ion can be measured correctly and easily in a short time. It 
measured similarly considering the ten-step diluent of ammonium chloride solution 200mM as a sample. The 
time course of a 200mM sodium chloride aqueous solution and 200mM ammonium chloride solution is 
shown in drawin g 4 and drawin g 5. 

[0026]Table 1 and 2 shows the result of having measured each sample with the reagents A and B and an 
electrode method. 
[Table 1] 
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[0028]Table 3 shows the result of having measured the sample which added a 200mM sodium chloride 
aqueous solution and the ammonium chloride solution of 200mM with the reagents A and B and an 
electrode method to a raw blood serum. 
[Table 3] 
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[0029] 

[Effect of the Invention]According to this invention, the constituent for enzymatic measurement of the 
sodium ion concentration excellent in operativity, fixed-quantity nature, and accuracy is provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The time course of a 200mM sodium chloride aqueous solution and a serum sample is shown. 
[Drawing 2] The dilution linearity of a 200mM sodium chloride aqueous solution is shown. 
[Drawing 3]T he dilution linearity of a serum sample is shown. 

[Drawing 4]T he time course of the 200mM sodium chloride aqueous solution at the time of using the 
reagent A and the ammonium chloride solution of 200mM is shown. 

[Drawing 5] The time course of the 200mM sodium chloride aqueous solution at the time of using the 
reagent B and the ammonium chloride solution of 200mM is shown. 
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DRAWINGS 



[Drawing 1] 
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POD *ntf**s?-H 
4-aa 4-7?;7yfei)y 

G1DH WSVtftKP^i? 
a— KG a-** h 401^*41 

GLDH ^a-^ffc Kn^t-g 10 
PK Mfrvymxi— V 

[0 0 16] frmtB^htiZVArW®*?— t?© 
SStt»lcR£*ft5fc©T?H:fc<, 

fctt*tf¥ttl*l**©fc©;MI^&;h.5. 

fens ^ y ofiKi4#fcHjfe* na t 

©-C'I4&<. tfojU&H^Vy Wnyvi^CandidaMy 
coderma ) S^WfcW-^-fe/Ha^-r-^ x* If— (Cellu 
lomonas sp.)S£©t>©;&Sffl^f>;Jx5„ &fil£f4. Cell 
ulomonas sp. ft 3fe<?5 tj O^ffl V ^ ?>tl-S„ #!8§(Jfcffl^S> 20 

r y -t: n -yu5 y >m*-*fy~ vmsmtiffizm 

<>©"?«*!/>#, #a£ttik£ftA$©t>©# 

tf**©fc©!WBv>Mi,8. *»Wfcffl^&*t5* r *# 
$y$7*fc Kny+- *0«B»S»KR«4n5t©T? 

£t>©TI4&V^\ »»KB»3i*ft*Ot>«)3)*fflV^ 30 

iooi7] *m\m^<btiz>mmm$b lx 

y^tryy. 3-^f-/u-2-'<y'/^7yy K7 

fK 4-^hp7i/-/K 2, 4-^0D7i/- 
/Mf©7s/*-/Uft»#tKfiT=3V, N, N-v> 
^f*-m-7=^y, N-^A—N- (3-;^ 
/U7i^/U) — N' -7-fe^/I/xf-l/>'$77$y, N- 
xfvU-N- O-t Kn^S/^/U) -m-h/Wv* 40 
y, N-xfvV-N- (tKB^-3-^*7'Df 
/U) -m-b/W-^V s N-.x?vl'-N-*/l'*7'pfc' 
/V-m- WW S/y, N-^f-A-N-^/V^T'o tf/l- 
~3, 5-vM \<*i/7-}) V, N-xf^-N- (2 
-t Kd*'>- 3-^*7*0^) -3, 

— N' -t^i/s/nfi/y^?^ N-x^VW-N 

- (2-b Kn#i/-3-^*7 , nfyl/) ~ m -r= 

*sv>m7~yi^m<r>n.&&. tittii o-n- 50 



^f-/M^<*-f^-3, 7-v?^^7 5/-10H 
-7x>'f-7v ! y, tTX (3-tf* (4^0D7x= 
;V) ^^-4-^^/1/- 7* /7i=yl/) 7SV. 
4, 4 -If* {*J***T%/) i?7*=.JU- (2, 7 

[0018I WWlcJflv^iiSTSV&'Viiyi'K 

7 *• * 7 * x / yu tfyg££i4. -r- M; 
*yfc*^T?i*fc^fc©fc&ttfcRS3;ft,1\ h JJ * 
Ait. hJJ*t Kt»*3o"fA'7 5/;'*i'tt, i'^o 
^S//W75>1S^AWf.ft5. »cl=3fy7f 
-^^ti/K (NADH) . STcffi^af^r 
ny^^U^KPy* (NADPH) litffcRfc* 

[0019] **«©«&© p HI4$ffifl£fe: J; 5 , P H 

6 ~ 9 \mt.hx^b<n>mt. u< . wwstt+hyir 

K ^JxtfSyx^y-/v7 5y^m GOOD^SS? 

[0020] *«ifl©ttaEi2&SK: i 9 . #sstt^j s 

ZmntLXtt. NaNi . j^«M»<8*fcflI^e> 
*ltf»t»SSnftV\ M)tlf7yu75y. FAD. t 

y t** y k*©* w- >#k\ 7 a* y ^ h 7 >y 
7 a* y ±«&jg h 7 y*-ttm*& £ * 

[0021] ♦JBWKifflv^iistf/i'tryBNrt-— tf© 

©TfttfcV^ 0. 0 1~10u/ml©fflrC8Sfc 

H^Mis. evury***^— tftt, i~sou/ 

m 1 ©|S|iT-»ig^c:fflV^f ^ ^^5. ^y -fen-yPdrT— if 
14. 0. 0 5-5 Ou/ml ©ISffl-CffillCJB^Ml 

5„ /y-fen-zi/Hy ygfe^-+yy-^i±. 0. i~5 
0 u/m 1 ©wrefcafcffl^&tis. ^^-=3f 

-^14. 1-10 0 u/m lOtSSH-^EFlKfflV^iiS. 
7**7^x/-/wt'yify^fcl4^rofc 7r/-> 
yryy^Sfci4^©S. ^5£afeKfri4. il^lcilL 

fc««-e*>ntf#l£«IRSil5©TH:4v^ 7 *■ * 7 
^iZ-zHf/HfylgSfcli^WSliO. 5~5mM© 

mxamtm^ti. 7?/<s>-9>m±ittt*tD 

1 ~ 2 0 mMvmximizm^tiz. 
^*i4o. oi~iomM©«n-e»aifcffl^bn«. 

JtjEM-af-^r-y^^ ^'>K (NADH) . 

ilxM-^^r-vi^v^Ky y» (NAD 
P H) HtaSKaLfcftJtTfctltfWtMIRttSJlftV^ 



WP5-2 8 4 9 9 7 



0. 0 0 5~0. 5mMCOffiKr'ffi^P,n 

[0022] *n^o-tM;r>A^^ya]£iiiafife!fe^ 
ffli^-c, ^y friEor 

^b^Lxa^x~mm<D%mt LxmLx^^ io 

ict^^JtstwT'fi^^, sjsajttt, io~ 
ns. K^B#pfli±, o~i oti<ommm\zm^bti 

[0 0 2 3] 

rami 

wot h y i?j><{*>mmT<om%.m\aim 
itfc. mtLxfmmxwi-fyj-jumfe 

Lit. 

mA 

0. im h})x.fi;->v7$y-Hcim 

m pH 7. 6 

0. 1% Triton X-100 

5mM MgCl* 

0. 2M ^y-feyy 

4mM AD P 30 

0. 7mM PEP hVxm. 

0. 5mM A-T^Jjyi-M^y 

2mM 7x.J-)V 

0. 4u/ml fcVUfyg?*-?— -t? 

3. On/ml ^y-trn-zl/dr^— fcf 

1 0 u/m 1 ?y •feD-^Hy y^**-;/^— tf 

3 0u/ml ^/P**^— 1> 
[0 0 2 4] §*1B 

0. 1M hyi^/-/U75V-HC \Wffi 



W. pH 7. 6 

0. 1% Triton X-100 

5mM MgCh 
0. 2M ^!)t!)y 
4mM AD P 

0. 7mM pep h y*& 

0. 5mM 4-r?/Ty^t°y V 

2mM 7i^- /U 

0. 4 u/m 1 tVut'y^-t— t? 

3. Ou/ml ^y-fen-;^-^— £ 

lOu/ml /y-fen-zuEyy®** 

3 Ou/ml -^/U^-^^y— ^ 

5 0mM >f}V^~-% 

5mM a— rh^A-?/^ 

0. 2mM N AD PH 

5 Ou/ml 401^$ ygrrt Kb $»■*—- tf 

1 0 u/m 1 /*3-^rt 

[0 0 2 5] JUfefrft 

ffi^t- )» y *-Mc&$2 0 OmM© 1 o&mmWibik 
fill oftK*««fe-tii€iilWt U#40HS:| 
ftU rtlt±BWl4inl«:JllliX» 3 7tTC'10# 
Hf&6S*-C. 4 OOnml^ttS^An-;* 

mic&^x.mmfcmAsX'^zm) timo 

^#«ajttl©ftt> 0 lcf®*£fflv^c 0 B l K 2 0 0 

mMSftt h y !7 ^iHKfcJlLjWW©^^ A3-* 
t 12 RtfH 3 \C 2 0 0 mMtftt h 0 !7 t 

4L«W*ro#iRit«tt«:*t. HI i 5 W fe^fc J; 5 

0 OmMWl 0lMHftRiK*tttt2: LTPWlC»«frff 
ofc. ID 4 5 (C 2 0 0 mWHttW- h y »7 A*ftft!E 

t 2 0 0mMttfc7i'*=*A**tt©^A3-.Xfc 

[0026] ^l&t?*2|±#t^/V^lA, B& 

[*i] 



(6) 5-284997 
9 10 











*»* • 


OmM 


OmH 


* * * 


20mM NaCl 


20.0mH 


20. OmH 


20. OmM 


40mM NaCl 


39.8mM 


40nH 


40mM 


60mM NaCl 


60.0mM 


60.2bM 


6D.2mM 


80mH NaCl 


79.6mH 


80.2»M 


80.2n»M 


lOOnti NaCl 


100. 2«H 


lOOmH 


lOOraH 


120nH NaCl 


120. OmM 


119. 8mM 


119.8nM 


140r»W NaCl 


140. OmM 


140. OmM 


140. OmM 


160tiM NaCl 


160. 2mM 


160«M 


160mM 


laOnB NaCl 


180. OmM 


180. 2mM 


180. 2mM 


200mH NaCl 


199. 6mM 


200«iM 


200nM 




162. 2nH 


160. 2mM 


160. 2mM 



[0 0 2 71 [« 2] 
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mm* 


OirM 


OmM 


* * * 


20mM NH4CI 


31.2mM 


OnH 


* * * 


40mM NH4CI 


61.6mH 


OmM 


* * * 


60 mH NH4CI 


93.6raM 


OnM 


* * * 


80isM NH«C1 


m.o«M 


OmM 


1.2mM 


100»M NH«C1 


158. 4mH 


OnM 


1.4mM 


120wM NH.CI 


191. 2nM 


OmM 


1.6mM 


140nM NH4CI 


220. OmM 


OnM 


1.8nM 


I6O01H NH«C1 


249. 6mH 


OmM 


1.9mM 


180«M NH4CI 


300.0raM 


OmM 


2. OmM 


200mM NU4CI 


311.6r«M 


OmM 


2.1mM 




165.2raM 


160. 2*M 


160. 2mH 



[0 0 2 8] £3li£jfoSS£2 0 0mM&fl^hy £A * -f o 





1*£A- 








165. 2mM 


160. 2mM 


160.2nM 


©+20BM NaCl 


185. 2mM 


180.2ihM 


180.2n.M 


®+20nM NH4CI 


196. 4mM 


160. 2mM 


160. 2raM 



(7) 

11 



[0 0 2 9] 

[@i] 200 mMtftt h v ? j*mmt mm<o 
[12] 20 omMiftt h </ <?j>mm%mim 



im 3 j mm<o%mM&&*to 

im 4 ] ttggA Sr&ffl 2 0 0 mM&{ti- b ]) 

I® 5 ] f£MB LtzW&O 2 0 0 mMfifct N y 
2 0 OmMtD&fcTy^^ATk^iW* 




[03] 
*ftttt4e*KCNtt 
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